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(54) A DEVICE FOR THE LOCAL TREATMENT 
OF A PATIENT 



(71) I, Joseph Skovajsa, a French 
citizen, of 19 Avenue Vauqelin, 93 Coubron, 
France, do hereby declare the invention, for 
which I pray that a patent may be granted to 
5 me, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

The present invention relates to a device 
for the local treatment of a patient, and is 
10 more particularly applicable in acupuncture 
and auriculotherapy. 

Conventioiial acupuncture is known to use 
needles implanted at selected spots in the 
patient's body in order to treat and/or cure 
15 certain types of disorders. Auriculotherapy is 
variant of this, in which the needles are 
implanted on the ear, it being observed that 
there is a biunivocal correspondence between 
the points of the ear and the internal organs 
20 of the patient's body. 

The present invention offers a novel treat- 
ing device of this type, in which the implan- 
tation of a needle is replaced by an applica- 
tion of localised energy. To this end, the 
25 device generally comprises a treatment head 
provided with a laser diode, and connected to 
a supply unit. 

The invention is defined in the appended 
claims and in particular the invention pro- 
30 vides a device for point-treatment of a 
patient as defined in claim 1. 

The laser diode preferably emits at a 
wavelength in the infrared range, advantage- 
ously around 9000 Angstrom. 
35 It is sometimes preferably for certain 
applications, to use a plurality of laser 
diodes. In this case, an end piece is added to 
the treatment head, which end piece is 
mounted on the treatment orifice side. This 
40 end piece itself supports a plurality of laser 
diodes. The wires supplying same pass 
through the end orifice of the treatment head. 
In order suitably to supply a plurality of laser 
diodes, it suffices simply to increase the 
45 capacity of the capacitor which will dis- 



charge therethrough under the control of the 

thyristor. 

The invention will be more readily under- 
stood on reading the following description 
with reference to the accompanying draw- 
ings, in which: 

Fig. 1 illustrates a schematic view, in 
section, of the treatment head, with circuits 
which it contains, as well as the electrical 
diagram of the supply unit of this treatment 
head; 

Fig. 2 is a series of temporal diagrams 
illustrating the functioning of the device of 
Fig. 1; and 

Fig. 3 illustrates the outer appearance of 
the treatment head with its three control 
switches, as well as the front face of the 
supply unit. 

Fig. 4 illustrates an outside view of a 
treatment head provided with an end piece 
with multiple laser diodes. 

Fig. 5 illustrates a view in section of the 
head of Fig. 4. 

Fig. 6 is a view along A — ^A of Fig. 5. 

Refeirring now to the drawings, Figs. 1 and 
3 show the treatment head generally refer- 
enced 1. It is constituted by a bcKly of 
generally cylindrical shape, terminating in a 
tapering portion 3 then finally in a short 
cylindrical portion 4 of small diameter, at the 
end of which is made the treatment orifice 5. 
At the other end is provided another axial 
orifice 6 for the passage of a multiple wire 7 
for connection with the treatment assembly, 
which for its part is designated by general 
reference 9. The treatment head 1 is consti- 
tuted by two halves, the upper half being 
removed in Fig. 1. These two halves are 
connected by screws 2. 

Fig. 1 shows a laser diode 10, which is 
housed in the truncated portion 3 of the 
treatment head 1. The illuminant end of the 
laser diode 10 is mounted in operational 
relationship with the treatment orifice 5. 

The laser diode emits in the infrared range. 
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preferably at a wave length of 9000 Ang- 
strdm. 

A protecting diode 11 is mounted in 
inverse manner at the terminals of the laser 
5 diode 10. One of the terminals of this 
assembly is connected to the common con- 
ductor 20, whilst the other terminal is con- 
nected to the cathode of a thyristor 12. The 
gate of this thyristor 12 is directly connected 

10 to a conductor 24 terminating at connection 
7. The anode of the thyristor 12 is connected 
in the first place to an assembly of three 
diodes 14 mounted in parallel, on the cath- 
ode side of these diodes. The anodes of these 

13 same diodes are connected together and to a 
terminal of a capacitor 16, as well as to a 
conductor 26 terminating at the connection 
7. The other armature of the capacitor 16 is 
connected to the common conductor 20. 

20 Finally, the anode of the thyristor 12 is 
directly connected to a conductor 25 which 
also goes towards the connection 7. 

This assembly forms a laser diode device. 
The capacitor 16 is normally charged at a 

25 positive voltage in the manner defined herei- 
nafter. Via the diodes 14, it may transmit this 
voltage to the anode of the thyristor 12. 
When its gate is actuated, the thyristor 
switches on the laser/diode 10, this produc- 

30 ing a sharp discharge of the capacitor 16, and 
the appearance of a luminous laser pulse 
which is transmitted through the orifice 5. 
Figs. 2^ and 2^ respectively illustrate a pulse 
controlling the gate of the thyristor 12 and 

35 the luminous response of the laser diode to 
this pulse. It will be noted that for a pulse 
controlling the gate which lasts 5 micro- 
seconds, the duration of the laser pulse at its 
half-amplitude is about 200 nano seconds. 

40 According to a particularly advantageous 
feature of the preferred embodiment of the 
invention, the treatment head 1 comprises 
three push-button switches 13, 15 and 17 
respectively in Figs. 1 and 3. As will be seen 

45 hereinafter, the push button 13 allows the 
application of control pulses in pre-estab- 
lished maimer to the gate of the thyristor 12, 
and the subsequent actuation of the laser 
diode 10. The push button 15 effects a step 

50 by step frequency control among a set of 8 
preestablished values. Push button 17 effects 
a step by step frequency correction control, 
the frequency being exactly the pre-estab- 
lished value, a value higher by 20%, or a 

55 value lower by 20%. For its part, the supply 
unit firstly comprises a D.C. supply unit 30 
coimected for example to the A.C, mains. 
This unit is provided with a general stop-start 
switch 41. Its earth is connected to the 

60 common conductor 20 which has already 
been mentioned of the treatment head 1, and 
of course to the earth of all the other 
elements of the supply imit. In addition to 
the supply of these same elements, the D.C. 

65 supply unit 30 furnishes on the one hand a 



voltage of -h 12 volts and on the other hand a 
voltage of + 100 volts. A switch 42 enables 
one of these two voltages to be chosen, in 
order to apply it to a constant current 
generator circuit 31. Said latter is made in 70 
manner known per se from two transistors 
310 and 311 arranged as double common 
collector. The functioning is as follows: when 
the thyristor 12 of the treatment head is 
conducting, its anode is at a relatively low 75 
potential, and it then blocks the transistor 
310 and consequently the transistor 311. In 
all other cases, the anode voltage of the 
thyristor 12 is imposed only by the resistor 
connecting the base of the transistor 310 to 80 
the D.C. supply. The transistors 3 10 and 3 1 1 
are then conducting in order to charge 
capacitor 16 according to a substantially 
constant current. In sunimary, in the normal . 
state, the capacitor 16 is charged perma- 85 
nently. This discharge is interrupted only at 
those moments when the thyristor is conduct- 
ing, this being controlled by its gate as will 
now be seen. 

The conductor 24 connects this gate of the 90 
thyristor 12 to a pulse train generator 34. 
Said latter is under the action of a monosta- 
ble 33, and for each pulse of the monostable 
33, it supplies a pulse train which comprises 
either 4 pulses or 20 pulses, for example in 95 
controlled manner by a switch 43. It is this 
monostable 33 which is under the action of 
the push button 13 controlling the light 
beam. The monostable 33 is therefore nor- 
mally inhibited. When the push button 13 is 100 
actuated, the monostable 33 is then free to 
function, acting on the pulse train generator 
34 and lighting a *'laser functioning" pilot 
lamp 50. 

Furthermore the monostable 33 is itself 105 
under the action of an oscillator 32, which 
constitutes the heart of the supply unit. This 
oscillator 32 is of the type controlled by a 
voltage, and possesses in this preferred em- 
bodiment three different tuning capacitors 110 
401, 402 and 403. 

Its control by a voltage will firstly be 
described. This voltage is controlled by the 
push button 15 which actuates, via the 
conductor 22, a monostable 35. Any pressure 115 
on the push button 15 produces an output 
pulse of the monostable 35, this having for its 
effect to increment a counter with 8 stages, 
mounted as a ring, designated by reference 
36. By actuating the push button, each of the 120 
eight stages of the coimter may therefore be 
successively actuated. These eight stages are: 
respectively coupled to driver transistors 37, . 
which respectively control associated iadjus- 
table resistors referenced 370. Thus, there 125 
corresponds to each position of the counter 
36 the switching on of one of the resistors 
370, this giving a particular control voltage 
for the oscillator, and consequently defining 
a frequency therefor. The outputs of the 130 
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drivers, 37 also control a set of pUot lamps 51, 
which indicate which of the frequencies is 
presently controlled. 

The last push button of the treatment head 

5 1 acts for its part on another monostable 38 
coupled to another counter 39 with three 
stages mounted as a ring. The three stages of 
the counter are repectively coupled to three 
analog switches 40, which selectively switch 

10 on one of the capacitors 401, 402 and 403 
respectively, whilst at the same time lightmg 
one of the pilot lamps 52. 

finally, it is therefore one of the resistors 
370 which defines the basic frequency at 

1 5 which the oscillator 32 will function. And it is 
the capacitor 401 to 403 which is switched on 
which will define the precise value of this 
frequency, namely whether the frequency is 
taken exactly, increased by 20% or reduced 

20 by 20%. . . 

The output of the oscillator 32 is m 
rectangular form and possesses the final rate 
shown in Fig. 2A. Under these conditions, 
the frequency of the oscillator 32 is in fact a 

25 repetition rate, and it is the inverse of the 
period T of the output signal. This period T 
is found in Fig. 2, and it is the time gap 
between the beginnings of two consecutive 
rectangular gates. Fig. 2B indicates the out- 

30 put of the monostable 33, This output is 
constituted by gates of same period T as 
those of the osciUator 32, but of a slightly 
shorter duration. As has already been noted 
this output of the monostable 33 exists only 

35 when the push button 13 for controlling the 
beam is actuated. Then, for each gate of the 
monostable 33, the pulse generator 34 fur- 
nishes 4 or 20 pulses lasting about 5 micro- 
seconds, according to the position of the 
40 switch 43. As indicated in Fig. 2D and 2E, 
the production of a luminous pulse by the 
laser diode 10 corresponds to each of these 
pulses. 

The application of the device according to 

45 the invention may now be briefly described 
with reference to Fig. 3. 

The device is switched on by the general 
switch 41. Switch 43 is positioned according 
to whether it is question of a stimulation or 

50 dispersion, the first corresponding to 20 
pulses per train and the second to 4 pulses. 
These concepts of stimulation and dispersion 
are well known in acupuncture and auricu- 
lotherapy. In a first phase, a switch 42 is 

55 placed in position of detection to apply a low 
vohage of 12 volts to the laser diode. This 
will furnish only a very weak illuminating 
pulse, and allows the detection of the points 
of acupuncture. This detection having been 

60 effected, the switch 42 will then be placed m 
position of treatment, for the application of 
the total energy to the points of acupuncture 
or auriculatherapy which will have been 
determined. i_ • 

65 In the preferred embodiment, the basic 



frequencies are as follows: 1 Hz, 2.5 Hz, 5 Hz, 
10 Hz, 20 Hz, 40 Hz, 80 Hz and 160 Hz. It has 
been observed that these frequencies corre- 
spond respectively to particular living tissues, 
precisely associated. The choice of frequency 70 
is made in step by step control under the 
action of the push button 15. It has also been 
observed that certain disorders required a 
slightly different frequency. A correction of 
+ 20% or —20% is possible under the action 75 
of the push button 17. The frequency se- 
lected and its correction, if need be, are 
displayed by the pilot lamps 51 and 52. 

It then remains to actuate the push button 
13 for controlling the beam, this bringmg 80 
about the production of light pulses and the 
simultaneous illumination of the **beam 
pilot lamp 50. 

As indicated hereinabove, after usmg the 
device for diagnosis of the points of acupuno- 85 
ture or auriculotherapy, it may be used few- 
treatment at the same points, after the switch 
42 has been reversed. 

The apparatus according to the invention 
advantageously replaces the treatment which 90 
is conventionally carried out in acupuncture 
and auriculotherapy. Of course, the inven- 
tion is riot Umitcd by the features of the 
preferred embodiment which have been 
given hereinabove. . 

It suffices that the supply unit comprises 
means for supplying the device with laser 
diode recurrently and in controlled manner. 
The device with laser diode essentially com- . 
prises the laser diode, a thyristor and a 100 
capacitor. For sufficiently high supply vol- 
tages, a laser triggering may be obtained. The 
time constant of the circuit is - chosen for a 
brief laser triggering to be produced after the 
charging of the capacitor with a sufficiently lUD 
high D.C. voltage, and after the triggenng of 
the control electrode of the thyristor. 

The supply unit further comprises a first 
generator supplying a basic recurrence signal 
at chosen frequency. In the embodunent IIO 
described, this first generator articulates 
about the oscillator 32. It also comprises a 
second generator controUed by this recur- 
rence frequency and producing for each ba^is 
recurrence signal a pulse train. These pulse li:> 
trains are the ones which are applied in 
controlled manner to the gate of the thyns- 

*^Of course, variants of the device of the 
invention may easily be found, both from the 120 
electrical and mechanical points of view. For 
example, for certain applications, it possibly 
suffices to couple a short optical fibre to the 
treatment orifice 5. This is the case for dental 
treatment in particular. 

In a particular embodiment, the treatment 
head comprises a plurality of laser diodes 
(the capacity of the capacitor 16 bemg 
suitably increased to be able to supply aU the 
diodes of the head). This embodiment is 130 
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described in Figs. 4 to 6. 

Figs. 5 and 5 show that the treatment head 
is provided with an end piece 60 which 
comprises a wide cylindrical portion 61, 
5 extended by a truncated portion 62. In this 
truncated portion 62 is made an inner cavity 
63 which is open on one side, to receive the 
cylindrical end 4 of the treatment head 
tightly. This inner cavity 63 continues in a 

10 wider inner cavity 64, then in a cylindrical 
inner cavity 65, located at the level of the 
cylindrical portion 61 of the end piece. The 
walls of the cavity 65 comprise a toric notch 
66 in which is housed a conducting disc 67. 

15 This disc firstly comprises a stud 71. It also 
comprises three bores, in which are mounted 
three laser diodes 68, 69 and 70. The laser 
diodes are mounted so that one of their 
output connections is in contact with the 

20 conducting disc 67, and consequently with 
the conducting stud 71. 

Fig. 6 shows more clearly that the three 
laser diodes 68, 69 and 70 are mounted in a 
triangle, and are substantially symmetrical 

25 with respect to the centre of the disc 67. 

From the electrical point of view, the 
connection of earth of the laser diodes is 
therefore connected to the stud 71 which is 
itself connected to the anode of the diode 1 1 

30 located in the treatment head. The cathode 
of this diode 1 1 is connected to each of the 
other output terminals of the laser diodes 68, 
69 and 70. 

In the embodiment of Figs. 1 to 3, it has 

35 been indicated that the supply unit acts on 
the one hand for charging the capacitor 16 
and on the other hand for applying control 
pulse to the thyristor 12. In the case of Figs. 4 
to 6, upon each control pulse, the three laser 

40 diodes will be lit simultaneously, the in- 
creased capacity of the capacitor 16 allowing 
suitable functioning. 

Whilst the treatment head of Figs. 1 to 3 is 
very suitable for point-like treatments, the 

45 treatnient head of Figs. 4 to 6 is particularly 
applied to the case of a zone treatment being 
desirable. This is particularly the case with 
strains and dislocations, especially of the 
ankles and knees. It is also applicable for 

50 skin and sub-cutaneous disorders, injuries or 
bums. The device with multiple diodes has 
also proved excellent for the treatment of 
osseous calluses. 

55 WHAT I CLAIM IS:— 

1. A device for point-treatment of a 
patient, comprising a treatment head, a 
power supply unit, and a flexible connection 
therebetween, at least one laser diode, said 

60 treatment head comprising a body of gener- 
ally cylindrical form, which terminates in a 
tapering portion, said tapering portion carry- 
ing a short cylindrical portion of smaller 
diameter than the diameter of said cylindri- 

65 cal body, said short cylindrical portion hav- 



ing an interior surface for defining a treat- 
ment orifice for selectively receiving said 
laser diode and an exterior surface for 
defining a mounting surface for mounting a 
separate end piece for selectively receiving 70 
said laser diode, and laser control energizing 
meaas located within said treatment head for 
controlling the laser diode, so that said diode 
emits laser pulses of light, said supply unit 
including means for applying trains of elec- 75 
trie pulses to said laser control means recur- 
rently and in a control manner, said energiz- 
ing means comprising a capacitor and a 
thyristor arranged in series circuit relation- 
ship with said laser diode, said supply unit 80 
including means connected across the capacr 
itor and capable of charging the same, while 
electric pulses are applied to the control gate 
of said thyristor, the power supply unit 
including means for furnishing the laser 85 
diode with two different D.C. voltages, the 
lower voltage serving for detection purposes 
without considerable laser stimulation, the 
higher voltage serving for the treatment with 
laser pulses, the power supply unit including 90 
means for switching a frequency parameter 
of said electric pulses, cyclically among a 
predetermined plurality of frequency values, 
and wherein the treatnient head carries a firist 
manual switch means for controlling said 95 
cyclic switching of the frequency parameter, 
said means for switching a frequency param- 
eter including a first generator in the supply 
unit, the basic recurrence frequency of the 
first generator being switchable among a 100 
plurality of selected frequencies, including 
means for adjusting the frequency parame- 
ter, step by step correction control means in 
said supply unit for effecting said adjustment 
of the frequency parameter, and wherein said 105 
treatment head includes a third manual 
switch means for actuating said step by step 
correction control means. 

2. A device as claimed in claim 1 wherein 
the treatment head is provided with a sepa- 1 10 
rate end piece which is attached to the end of 
the treatment head, said end piece including 

a support disc on which are distributed a 
plurality of said laser diodes. 

3. A device , as claimed in claim 2, 115 
wherein the plurality of laser diodes com- 
prises three laser diodes mounted to form the 
apices of a triangle. 

4. A device substantially as described 
hereinabove and illustrated in the accompa- 120 
nying drawings. 

REDDIE & GROSE, 
Agents for the Applicants, 
16 Theobalds Road, 
London WC1X.8PL. 
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